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DETAILED ACTION 

1 . The Art Unit location of your application in the PTO has changed. To aid in 
correlating any papers for this application, all further correspondence regarding this 
application should be directed to Group Art Unit 2614. 

2. This communication is responsive to the applicant's response/amendment filed 
on 7/25/2008. 

Drawings 

3. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the DC voltage 
generating means disposed within the microphone housing, operatively coupled to the 
clock signal, as claimed in claim 5, must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
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consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 

4. Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 5 discloses a "DC voltage generating means disposed 
within the microphone housing", implying that a DC voltage is generated within the 
digital microphone housing from an internal power source, while simultaneously 
disclosing that the "DC voltage supply" is derived from the clock signal. It is unclear 
whether the DC voltage generating means is a component for deriving a DC voltage, or 
a voltage supply. For the purpose of examination, examiner reads "DC voltage 
generating means" as a means to derive a DC voltage from a clock signal. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-2 and 4-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Deruginsky et al., U.S. Publication No. 2003/0223592, filed on 
4/10/2002, (hereby Deruginsky), in view of Fujimori et al., U.S. Patent No. 
6,326,912, published on 12/4/2001, (hereby Fujimori). 

7. As to claim 1 , Deruginsky teaches a digital microphone (Fig. 2, element 103) 
comprising: a microphone housing (104) having a sound inlet (106), and comprising: a 
transducer element (108) comprising a displaceable diaphragm (Para. 0015, lines 1-4), 
and adapted to generate a transducer signal representative of sound (Para. 0015, lines 
4-6) received through the sound inlet (106), an analog-to-digital converter (12), and an 
externally accessible terminal (120) adapted to provide an unformatted single-bit output 
signal (Para. 0056, lines 1-3). It is noted that Derunginsky does not teach a multi-level 
quantizer operatively coupled to the transducer element to convert the transducer signal 
into multi-bit samples representative of the transducer signal, and a digital signal 
converter adapted to convert the multi-bit samples into a single-bit output signal. 
However, Derunginsky teaches that the analog-to-digital converter is preferably a 
sigma-delta modulator with a single-bit output, but is not restricted to a particular 
analog-to-digital converter (Para. 0045, lines 1-6). 

Fujimori teaches an improved analog to digital converter, which employs a multi- 
level quantizer (Fig. 3, element 16), to convert the transducer signal into multi-bit 



Application/Control Number: 10/580,505 Page 5 

Art Unit: 2614 

samples, and a digital signal converter (18) adapted to convert the multi-bit samples into 
a single-bit output (Col. 3, line 67; Col. 4, lines 1-2). Therefore, it would have been 
obvious to one of ordinary skill to incorporate the analog-to-digital converter taught by 
Fujimori, as a suitable analog to digital converter in the microphone taught by 
Deruginsky, in order to take advantage of a multi bit quantizer, while having a single bit 
output, thereby reducing the noise and complexity of the analog-to-digital converter 
(Col. 3, lines 23-29). 

8. As to claim 2, Fujimori teaches that the analog-to-digital converter comprises an 
oversampled delta-sigma modulator (Col. 1, lines 25-26). 

9. As to claims 4 and 5, Deruginsky teaches that the microphone housing 
comprises a second externally accessible terminal for receipt of an external clock signal 
(Para. 0022, liens 2-3), and voltage generating means disposed within the microphone 
housing and operatively coupled to the external clock signal so as to derive a DC 
voltage supply for operating at least the analog-to-digital converter (Para. 0030). 

10. As to claim 6, both Deruginsky and Fujimori do not explicitly teach a range of 
discrete quantization levels in the multi-level quantizer. However, Fujimori does not 
restrict the quantity of levels to a specific number or range. Furthermore, Fujimori 
teaches that increasing the number of bits used in the quantizer, which is in effect, 
increasing the number of quantization levels, exponentially reduces noise. Therefore, it 
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would have been obvious to one of ordinary skill to provide the multi-level quantizer in 
the combination of Derunginsky and Fujimori with an adequate number of discrete 
quantizer levels, including between 3 and 64 discrete quantizer levels. 

11. As to claim 7, Fujimori teaches that the multi-bit samples provided by the analog- 
to-digital converter are represented in two's complement format (Fig. 9, element 80a). 
The input to the adder 80a, denoted my "M-BIT" is in two's complement format. 

15. As to claim 8, Fujimori discloses that the multi-bit samples generated by the 
multi-level quantizer (Col. 4, lines 1-2), are represented by a set of corresponding 
symbols, and wherein each symbol comprises a number of one signs which is 
proportional with a magnitude of the corresponding multi-bit sample (Col. 6, lines 3-5). 
Fujimori teaches that the stream of 1's and 0's is dependent on the magnitude of the 
analog signal, corresponding to a number of one signs which is proportional with a 
magnitude. 

12. As to claim 9, both Deruginsky and Fujimori do not explicitly teach a range of 
discrete quantization levels in the multi-level quantizer. However, Fujimori does not 
restrict the quantity of levels to a specific number or range. Furthermore, Fujimori 
teaches that increasing the number of bits used in the quantizer, which is in effect, 
increasing the number of quantization levels, exponentially reduces noise. Therefore, it 
would have been obvious to one of ordinary skill to provide the multi-level quantizer in 
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the combination of Derunginsky and Fujimori with an adequate number of discrete 
quantizer levels, including between 3 and 5 discrete quantizer levels. 

13. As to claim 10, both Deruginsky and Fujimori do not explicitly teach a range of 
discrete quantization levels in the multi-level quantizer. However, Fujimori does not 
restrict the quantity of levels to a specific number or range. Furthermore, Fujimori 
teaches that increasing the number of bits used in the quantizer, which is in effect, 
increasing the number of quantization levels, exponentially reduces noise. Therefore, it 
would have been obvious to one of ordinary skill to provide the multi-level quantizer in 
the combination of Derunginsky and Fujimori with an adequate number of discrete 
quantizer levels, including N levels, each corresponding symbol comprising N-1 bits; N 
being an integer between 3 and 17. 

14. As to claim 1 1 , Fujimori teaches a digital signal converter (Fig. 3, element 24), 
comprising a delay circuit (Col. 1 , lines 49-51), FIR filter corresponding to a delay circuit, 
in cascade with an integer ratio upsampler (Col. 1 , lines 48-49). There is an interpolator 
(24) which increases the sampling frequency, corresponding to an upsampler. 

15. As to claim 12, Deruginsky teaches a preamplifier (110) interposed between the 
transducer element and the analog to digital converter. 
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16. As to claim 13, Fujimori teaches an interpolator (24) operatively coupled between 
the multi-bit samples provided by the analog-to-digital converter (16) and the digital 
signal converter (18). 

17. As to claim 14, Deruginsky teaches a portable communication device (2) 
comprising digital microphone (3). 

18. As to claim 15, Deruginsky teaches a monolithic integrated circuit (Para. 0025, 
lines 1-4) for a miniature microphone, comprising a preamplifier (110) adapted to 
provide an amplified transducer signal and comprising an input section couplable to a 
miniature electret or condenser transducer element (108), an analog-to-digital converter 
(112), operatively coupled to the amplified transducer signal, and an integrated circuit 
pad adapted to provide the single bit output signal (20). It is noted that Deruginsky does 
not teach a multi-level quantizer operatively coupled to the amplified transducer signal 
and adapted to convert the amplified transducer signal into multi-bit samples 
representative of the amplified transducer signal, and a digital signal converter adapted 
to convert the mult-bit samples into an unformatted single-bit output signal. However, 
Derunginsky teaches that the analog-to-digital converter is preferably a sigma-delta 
modulator with a single-bit output, but is not restricted to a particular analog-to-digital 
converter (Para. 0045, lines 1-6). 

Fujimori teaches an improved analog to digital converter, which employs a multi- 
level quantizer (Fig. 3, element 16), to convert the transducer signal into multi-bit 
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samples, and a digital signal converter (18) adapted to convert the multi-bit samples into 
a single-bit output (Col. 3, line 67; Col. 4, lines 1-2). Therefore, it would have been 
obvious to one of ordinary skill to incorporate the analog-to-digital converter taught by 
Fujimori, as a suitable analog to digital converter in the microphone taught by 
Deruginsky, in order to take advantage of a multi bit quantizer, while having a single bit 
output, thereby reducing the noise and complexity of the analog-to-digital converter 
(Col. 3, lines 23-29). 

19. As to claim 16, Fujimori teaches that the multi-bit samples generated by the 
multi-level quantizer (Col. 4, lines 1-2), are represented by a set of corresponding 
symbols, and wherein each symbol comprises a number of one signs which is 
proportional with a magnitude of the corresponding multi-bit sample (Col. 6, lines 3-5). 
Fujimori teaches that the stream of 1's and 0's is dependent on the magnitude of the 
analog signal, corresponding to a number of one signs which is proportional with a 
magnitude. 

20. As to claim 17, Fujimori teaches that the analog-to-digital converter comprises an 
oversampled delta-sigma modulator (Col. 1, lines 25-26). 

21 . As to claim 1 8, both Deruginsky and Fujimori do not explicitly teach a number of 
discrete quantization levels in the multi-level quantizer. However, Fujimori does not 
restrict the quantity of levels to a specific amount. Furthermore, Fujimori teaches that 
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increasing the number of bits used in the quantizer, which is in effect, increasing the 
number of quantization levels, exponentially reduces noise. Therefore, it would have 
been obvious to one of ordinary skill to provide the multi-level quantizer in the 
combination of Derunginsky and Fujimori with an adequate number of discrete quantizer 
levels, including 3 or 5 discrete quantizer levels. 

22. As to claim 1 9, Fujimori teaches that the digital signal converter (1 8) is a sigma- 
delta converter 

23. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deruginsky et al., U.S. Publication No. 2003/0223592, filed on 4/10/2002, (hereby 
Deruginsky), Fujimori et al., U.S. Patent No. 6,326,912, published on 12/4/2001, 
(hereby Fujimori), further in view of Feste et al, U.S. Patent No. 5,886,656, 
published on 3/23/1999, (hereby Feste). 

24. As to claim 3, both Deruginsky and Fujimori do not teach an integral clock 
generator operatively coupled to the analog-to-digital converter and the digital signal 
converter. However digital microphones with an integral clock are well known in the art, 
and Feste teaches a digital microphone (Fig. 1) with an integral clock (T) generator 
operatively coupled to the analog-to-digital converter (C) and the digital signal converter 
(OUT). Therefore, it would have been obvious to one of ordinary skill in the art to 
provide an integral clock in the combination of Derugninsky and Fujimori as an optional 
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design choice, with the predicable benefit of not having to rely on an external clock 
source. 

Response to Arguments 

25. Applicant's arguments with respect to claims 1-19 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record 

a. US Publication Number 2003/0223592 

b. US Patent Number 6,326,912 

c. US Patent Number 5,886,656 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan C. Robinson whose telephone number is (571) 
270-3956. The examiner can normally be reached on Monday through Friday from 9 
am to 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Suhan Ni, can be reached on (571) 272-7505. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Ryan Robinson 
/Suhan Ni/ 

Primary Examiner, Art Unit 2614 



